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(57) Abstract: 

PURPOSE: A method for producing a nanometer- 
size silver colloid is provided to massively produce a 
nanometer-size silver colloid used as a builder for 
surface enhanced Raman scattering, a conductive 
adhesive, an ink additive, an electromagnetic wave 
isolator and antibiotics. CONSTITUTION: A method 
for producing nanometer-size silver colloid 
comprises the steps of: melting such a silver salt as 
AgN03, AgCI04 or AgCI03 in tertiary distilled water; 
adding alcohol or an organic solvent as an in- 
process material remover; adding sodium dodecyl 

sulfate, polyvinyl alcohol, or pulyvinylpyrrolidone as a colloid stabilizer; and irradiating radioactive rays of a 
predetermined amount. Accordingly, nanometer-size silver colloid of uniform distribution is produced in 
large quantities. 
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^.4jfPl ej, R7]*\ ^( Silver,: IS). J-5.0I EPlj 2lol cK 

^-.i v, S9i] Jtfj ^il^S q-tDlel ^(Silver.iS) «oj^ JL^ ^ WW (Surface Enhanced Raman 
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P1SJL 
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X U&MQHMvH ^7|^- 1.4x10'-? M f-.l50l.E (silver par tick )2J yy- *&\EM 

.£2 J-JMtfS t+i.Hl'E| -2- feo] 'toj Electrophoretic LightScatterbg(ELS) £5., -(a) l.Ox 10 -J| 

M e. t^ol H, (b) 5.0x 10,-^M ^.l-^ol ^., (c) l^x lO^^M ■2- r l-5.oi ^. 

: i : 3 .: qiDj^.371 *1 -i-5.pj.E2l Scannmgielectron Microscopy (SEM) #-^5.5, (a) BiOx 10 M 
•21 ^ l^l E^b) 5.6x,lp -« M2] -c- l-5.olE.oi lOflfl S:^ 

:-^'^£l 1.0x10 ^ s M silver. particle ^W-c- l.Ox 10 : MvTKiimm^Sl i .^^=45.^1 ( a ) 
pH -"12.0," (bj pH="7.0,"'(c): pH="3'.0., 

,£5 : •& VS- M-iiDl Ei3.'>] 2J 1-5.01 =.21 X-r.ay .Diffractdmeter(XRD) 

^01 ^*r^7l^ Elfotoj.^^^ 

^AHj #; ofetw q-i.pl Ei H7l *l '^(Silver. aS) 15.01 HI- ^ ^1 *i fesi-al, 711 £3 M-inl 3 
37| sj -2-( Silver, aS) 1501H1 E# &l?m ^(SERS)^- Il £^ ^ ^l, i ^l S ^ fam. 

:»^oi oi^ji^;:svi.7i^'^i 

B o^# ol.^-SHH v+i=LD| E1 37121 ^-(Silver, :gt) 1591 EM ^1^^ WlTO^!! ^lEi 
3712) £-( Silver, ag) 1501 £3 . -f^ o v jy-aj. ^(SERS^t^aC S^^jsC o]R W^l. 

HRV tflH Surface Enhanced Raman Scattering Spectroscopy, SERS)0l ^-(Silver, W E&OH.g^ 
*.^r2l 2RM|7l (Raman intensity) 71- 7| ^2] ^J-oi] n| *H 10 4.-1018 Hfl a 0l AV.#7 r Sl^- ^av°. ^-si-c}-. 

,3js *i ^21 74 ^^£2i.^7+7K#^ -71-^-si-di -S-5I7+ ^h, Mflhg- s-^- •■•a^ oni Aj-itt- ^ si 

eh. 

■^.■^%K*W*-ifll.J[9 i f*arth4h!» *3-«l#l..fl«W -^(Silver, M), ^-(Au), -=-(Gu)l-.2l 
.■•9£Wf ,si&2£ -##af?]- ttlM #g-^F*-?MS §°fl Sick 

il ^oil 711%' BJ-ol ^l-g-51^- -c-(Silver, 18) §o)l SH-Mk-r 1501 =.0] cj-. C.D. Tran-f-c" [AnaL Chem.. 56, 824(1 
984)] St*M?] W£L£$UolH.l-'4n^*lo|-W^^^«^%Ka4.a^Mr. Sr^jt! ^5 -g- o] 
£-# 1501 aHS-gol a©W. SERS-g- 2*N ^lS-Sl^ S^-?- ^^olcf. 

. *1 ^"£21 : trtM^- £3 5r?l «fl 4 #7»- SJ-DJ- xj-Ef a^fl oj «Vq1 ^ ai 9] M g ^ oi ^ thl? , -=-( 

Silver, ag)ol ^ ^-"Jjofl H 0 UVAj ^- ^a!-^ ^^-H ?3 7+71- <$<g 5J J2, o] ^il-=J ?1 7J-7J- -2-(Silver, iS)o) a] ^ 

MiDlEk.37121 ^-(Silver, M) 150] =.1 ^t ^Um°Jcf. 
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n^M, -^.(Silver. pjft 4°4joi| H 0 uy .# ^4fh^ M-^BlEi 3*1% -^(Silver, W feplH.l- ^ii*i-Jl 

Silver, m) gSfiYEM: S3 f^li^i^JiS^^i f£l A>, 

I*:? -c- -c-CSilver. (Salt, SS)t3 *!"€-( AgNO £ih£( AgC10 4 )^^#?-( AgCl0 8 ))#3*1- #^ofl 

-^y $v*?i ^ £ft -s-^ii-sflf-' 7f>i-j2,. i-s;oi h "swais 4iti -'i-itfl-a £moj Sodium 

dodecyl sulfate,. SDS), 1-2] V] y^l-(polyyinyl:alcohol, PVA). S-&1 tfl y 3 5.2} ^polyvinylpyrrolidone, PVP) 

■•¥# -y a. n i *i #4#^£4*noi tf^&'-s-a* »ra 371 °i .-#< siW. $o feoi^i-' 

*W. ^e AgNO.g. AgC10 4 , AgC10 3 J- - ^^^ AgN0. s .2] g# 25;3g, AgCIO 4 2] 3.^ 30.9gV AgClQ. 8 2] 

^i^gm^oYMZ. n^Mtt;-9'\£M3j&& ^«.^i#^ : 50i«*-» 

#i£ .,.-..,...,,,,,,-:,--.,.-. f . 

4 « tf^ ^1 ^;RVP,,P VA, SDS-I- ^-silH , 3:3 &o\& P VP2j 3;-?- 8g, PVA21 2> 8g,;SDSSj ^^8g#;^?!jq-; 
(4J4°ll 1) 

SlN-P* 4^1 3* 37U215im)2] ,ft: jfSpl ^7K* * sj # S 4= ASfe 

.12 :■ ft 1 V1 3 21 M-tnl E| 37|.°| -2- l-5.ol^o| electrqphoretic light scattering '*4J i5." q-iSJ 7 r 3.71 2) -2. # 
2 ( a),£2 (b) HB1 iJE. 2. ( cJ.Qfl :*tSj#K* 51 C]-. 

£ 3 : ft 2] H 3>1 2] ft.'^mol E*\ Tj- ^p] 3 (Scanning electron Microscopy: SEM) -g-* 

5.0x 10" 8 M2| *kol H7+21 37] 7H60nmOl il 1) ^ Xi:0fl£%#21 37) 7^0^ ■§- °v - ^ 

1:4 = ft M-i.0l?l 371.2] 1-S.ol^.l- #^1S. « ^^ # WJ47l.fl«fe»1 ^#5. ^2. 

V! (Thioninj#^^ofol -^Elofl ^ S-.SriHET- Raman j A^i e^oj ^ ^ ^ jl ^ Cj-. 

.£5 : ft MiDlEj 3712J 1-5.01^21 1^21 ojsj.01 oJiX.Aj :5jS7KX-ray Diffractom 

eter:XRD)£*# S r Si}. #^2J ^ ^o]^ GGS^vHS^lliL =9-'2& -^(Silver) tJ^K Cubic) 
il-^ycl-. 

El5.y(Thianin) ^#€-^^131-^-2-01, E]5.y (Tnionin) ^#^€-.«l-?HHH!^U ^ "V ^ ^1*. ?>3ofl 
0121- ?>ol ft^-^21 l.OxlO-? M €-l-5.ol£. ft^3l^-i.0xl0- 5 MEl5.y -g-ojioii^ afo]- ^5^# 2j # 4^ ii 
SiCr. oi7Ui (a) pH= o 12.0," (b) pH= a 7.0, 0 (c) P H="3.0o11a1° 2f?> AigjEy^ i+Ej-iflji sa.c+. 
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(€.AloJl-2) 

Mtv t+tPl 3; a>l-2] : -E : .Mol : Hl: ?fl^sh7l ffl"*HH.-:Ml.Al«l^l)ai: ^ £3i 33 ^#:500mL « .S 

-pi ^4?-a:#-.-a^#^ :%awE^_6©^:4ife^^#^>^ct w# .s*Hfc ^^#^£-^1^01 -sit 
c^r°il;3) 

•^^011 y-c-^ 3xV #^l- ^«-Sl mi ^-§- tm M^ JlM^M *7]£V\\ ^W-t %7YW, 500mL7K5]i 
^-3*j:^^t^^. 

$ if^i ei 371 ©j ^.1-5:01 H^v^ii'ij ^ # ^-tj ^ tiw. ' 

ai-^Hofl y e «: 3*1-. sii si: #. *M *lH .2, :ql 7] 911 y-^^i * * W;-g-.«il *l ?J ^ soomui- si i- 

, «-*f©| M-inl # 371 3 -g- ^pl^K^l^;^",^ # : &Q. ^ HSlci-. 

(4m on 5) 

cl-^lVM-tDU-l 371 o] ^. a-^ol^l- ^l^sw (-y-Al oil a^'SHB-iSS. €^ ^ V# 500ihL -g-^ #; 

; ^>^oil 4ft-*3#-«irai M?\JL.°\7M 500mL7 r El 3*r #^# ^^. 0.1. ^ 

4*2:3. 8 ^-SW Mini E] 37}.o] ^#aolJE7K«M^# -XHI # ^ SUSlck 

olW^I -'«ra£V*&#>ir&fh*£4 q-iDlEH 371*1 Silver, ^) *£ol=* : *|««IW q&°£-&9ftl 
£4ofl>H ^-^H^ol -*"»9«flffl M-J^OlEl 371^1 Silver, IS) E±r #4 V ^1S ^ Si- 
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^>^°ji*l S -^(Silver, :«). : f-So)..E.^- ^-f-o| , Aj4| ^ SICK 

*W°)U;1 S M-iDl El 37J2] ^Silver, M) *SO| E.^ Dfl^ ^; *v#>g f ^^i^S ^1 ^ SUC*. 
•■&^<|4^ i M-iPl El 3?1 2| ^silver, jg) ikoj JE.^ pH^f- -g^t^ # 7 r 7] °^. i>-^fls.. ^ 
( 5 7 ) ^ S3 ?! 




€■( silver, ^)*# £?4&- a s% wm>m^M^^p}tyz^^so) 'EL-&smfri£-3L. tfi-*iji*Nfc 

£\ .3.7}.$ -^(Silver, ^^ojt-. 

M-tDl El 371 oj Snver ■ |g) g^qj =M 71| . 

^1 1^1 ^cH^Vi^ dodecyl sulfate, SDS), #ailiiyM(polyvin 

yl aicdiol,; PVA), l-^lMy^53^(^lyvWfc^^ 37| 
2] ^(Silver. &)l5>j . 

^ M-iiD| Ei-^7.1 21 ^( Silver,;; .^)15°1.E.3 . 

Tfl 2^2] i^ipjEl. ^71 2] ^(Silver, .iS)#S.ol ^7> SERS-f- Ajoto. ^_ ^- o^_. sj-^.q-wni ^ , 37 | oj £. ( 
Silver, 18)1-5.61=.. 

2fl 2*>-2l uf^nlEl 37121 ;.■§■< Silver, 8R)M.9l.E7r *j.E* 3^1/37+BT*K+*fl, <23.%?m, *v^l ( *Hj7ll3. A r 
^ # #3*5: *r£- i+JtDj El 371 2J. Silver; £g) 1-5.01 t. 
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